Among the numerous PCB congeners, most of the dioxin-like PCBs (DL-PCBs) need to be characterized by hyphenated techniques. It has been shown in several instances that these congeners are well related to the total PCB content in fish. We examined datasets collected mainly in France, on freshwater and marine fish and sediments. A statistical model linking DL-and indicator PCBs was developed for a dataset composed of freshwater fishes, and proved to predict well DL-PCBs from indicator PCBs in all other fish sets, including marine ones. Type II error rates remained low in almost all fish sets. A similar correlation was observed in sediments. Non-dioxin-like PCBs elicit various adverse effects and represent 95% of the total PCBs. A European guideline for them is needed; the correlation between DL-and indicator PCBs could help develop this standard in the future.
Introduction 39
Among the numerous PCB congeners, most of the so-called dioxin-like PCBs (DL-PCBs) 40 need to be analysed separately with sophisticated and expensive techniques. It was 41
shown recently that these congeners are fairly related to the total PCB content in fish 42 (Bhavsar et al., 2007a, b) . This finding might open the way to simplifying analytical 43 approaches for analysing and assessing the environmental risks of PCBs, provided this 44 relationship was proven to be general. In Europe, a set of 7 congeners, called "indicator 45
PCBs" (iPCBs) are currently used rather than Aroclor ® or similar PCB technical mixtures 46 to estimate "total PCBs". Thus, the relationship between this set of congeners and DL-47
PCBs has to be confirmed. 48
Most of the toxicological properties of DL-PCBs are related to their affinity to the Ah 49 receptor (Safe and Phil, 1990; Safe, 1994) , a characteristic these substances share with 50 polychloro-dibenzodioxins (PCDDs) and polychloro-dibenzofurans (PCDFs). This common 51 mode of action lead to the adoption of Toxicity Equivalent Factors (TEF) for each 52 congener, so as to estimate the overall toxicity of PCDDs and similar substances for 53 human beings on the basis of the toxicity of the 2,3,7,8 tetrachlorodibenzo-dioxin (Van 54
Den Berg et al., 1998). Non dioxin-like PCBs, on the other hand, tend to link to other 55 biological receptors. As a consequence, they display other toxicological characteristics. 56
These include neuro-behavorial alterations (Faroon et al., 2000) and a range of endocrine 57 effects related to reproduction (Monosson, 1999; Faroon et al., 2001 ). To date no 58 common toxicological metrics could be adopted for non-dioxin-like effects of PCBs. Non 59 dioxin-like PCBs are not regulated in foodstuffs in Europe, while dioxins and related 60 compounds are. 61
Dioxin-like compounds in foodstuffs are a significant concern for European authorities, 62 which issued regulations in order to limit human exposure to these chemicals in 2001 . This applies to all fish species, except eel, which should not exceed 4 67 pg.g -1 for the sum of dioxins and furans, but 12 pg.g -1 when DL-PCBs are accounted for 68 (E.C., 2006a; b). 69
In this study, we examined various datasets collected mainly in France in order to study 70 the relationships between DL-PCBs and iPCBs. Following Bhavsar et al. (2007b) , our 71 purpose is to examine further whether systematic analysis of DL-PCBs in environmental 72 matrices is justified or not. 73
Materials and Methods 74
Freshwater fish collection: 75
Depending of the location, 3 sets of freshwater fishes (F1 to F3, Eq. 1 and Eq. 2 models (or Eq. 3 and Eq. 4) are general because they are based on a 214 dataset encompassing several species. Therefore, their eventual applicability to particular 215 species raises question about slope differences among species, due to e.g. their feeding 216 regime, lipid content etc.. Assuming that inter-site differences within a given set are not 217 significant, three ANCOVA analyses were performed on F1 to F3 samples subsets in order 218 to test for regression slope differences among species. Subsets were composed of 219 species with more than 10 individuals. Results are reported in Table 2 : the ANCOVA 220 models indicate that there was no difference among slopes, except in the F3 set. Barbel's 221 regression slope in this set (0.69 ±0.056) seems also different from those in F1 and F2 222 sets for the same species (1.03 ±0.079 and 0.74 ±0.095 respectively). There is no 223 difference among intercepts, except in the F1 set where the slope for the pike perch is 224 lower than the slopes for other species. This could be due to the fact that all the pike 225 perch fishes were youngsters, and displayed low fat contents, whereas individuals from 226 other species were older and generally fatter. 227
Type I error ("false positives") correspond to samples predicted to exceed the standard 228 which actually do not, whereas Type II ("false negatives") correspond to samples 229 predicted below the standard and actually exceeding it. Type I and type II error rates on 230 predictions of total TEQ, i.e. based on Eq. 2, were determined in fish data series F2, F3, 231 F4 and F5 ( The above statistics on relationships between iPCBs and either DL-PCB or total TEQ in 283 fish may appear somewhat biased, in the sense that congener 118, a non ortho 284 congener, is common to both tested variables. These correlations nevertheless can make 285 sense because the purpose is to predict DL-PCB toxic equivalency, or total TEQ, from less 286 time and resource consuming measurements. Moreover, congener 118 on average 287 represents about 10% of the total iPCBs ( . Four species are concerned in F2, and 3 in 317 F3. According to the small number of type I samples, no distinct pattern could be 318 distinguished in terms of species or other fish characteristics. 319
The rate of type II error in the F2 subset corresponds to 2 samples out of 71, one eel and 320 one barbel. The barbel displays a TEQ value of 12 pg.g -1 , well above the regulatory limit. 321
For the eel displays a TEQ at 9 pg.g -1 and the lower bound of the measurement 322 confidence interval falls below the regulatory limit. In the meantime, iPCBs sums of 323 concentrations are 54 and 129 µg.kg -1 respectively, which is, according to Eq. 2, in the 324 confidence interval of the prediction for the eel, but not for the barbel. Unless an 325 undetected analytical error for the barbel, there is no explanation for this gap. Both "false 326 negative" samples in the set F4 are sea basses, with lipid contents of 9 and 17% (DW) 327 respectively, indicating the fishes were rather old; they were caught in the vicinity of a 328 harbour, suggesting a possible specific PCB source. The only false negative sample in the 329 F5 set is a sardine, with again a measured iPCBs load (92 µg.kg -1
) well below the value 330 corresponding to the measured DL-PCBs. Thus, apart from undetected analytical errors, 331 most of the type II errors in the 4 sets remain unexplained. Type II error rates are rather 332 low, especially in the large size sets F2, F3 and F5. Nevertheless, they are still above the 333 limit recommended by the European Commission for screening methods, i.e. 1% (E.C. 334 2006c). Similar error rates were obtained with the model based on 6 iPCBs (Eq. 4). Both 335 types of errors do not have the same consequences in terms of public health or 336 environmental protection. Indeed, a low type II error rate, if the models reported in Eq. 2 337 or Eq. 4 were used instead of DL-PCBs and PCDDs -PCDFs measurements, would be a 338 strong requirement in terms of environmental or consumers' health protection, as 339 investigations would stop at this stage. Conversely, a high type I error would not have 340 any consequence in terms of environmental or public health protection. Nevertheless, a 341 type I error rate such as that observed in F2 samples suggests to confirm the prediction 342 by specific measurements of DL-PCBs, PCDDs and PCDFs in case of exceedance of a 343 given threshold, for instance the i-PCBs sum corresponding to 8 pg. The data used in this study were kindly provided either by various DSVs (Direction des Services Index of tables  Table 1 -Summary of fish and molluscs PCB and PCDD-PCDF contamination levels  Table 2-ANCOVA results in F1 to F3 subsets  Table 3 -Contribution of congener 118 to iPCBs sum of concentrations and DL-PCBs TEQ Table 4 -Error rates in TEQ predictions for fishes Figure 1 - 
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